Introduction {#sec1-1}
============

**What was known?**

Tattooing is getting more popular. Motives for tattooing are complex. Understanding of real health risk is limited.

Body art or body modification consists of various techniques to modify appearance and/or to express individuality. In history, tribal art and religions used the procedures. In more recent times, sailors, soldiers, prison inmates and gang members identified themselves by the use of body art. Just at the turn of the century, body art gained tremendous popularity and became a part of fashion and anti-fashion, mass culture and self-portraying.\[[@ref1]--[@ref4]\]

Major types of body art include painting and tattooing, piercing, scarring and branding, just to name a few. All of them might be accompanied by adverse effects. In the present study, we will focus on tattooing and severe medical adverse effects only.

Materials and Methods {#sec1-2}
=====================

We analyzed the files of the Department of Dermatology and Allergology, Academic Teaching Hospital Dresden-Friedrichstadt from March 2001 to May 2012 for adverse reactions after tattooing leading to medical treatment. The city of Dresden is the capital of Saxony, with about half a million inhabitants. We excluded contact allergic reactions to false Henna tattoos and minor temporary reactions.

Results {#sec1-3}
=======

The following case series represents the identified cases and types of severe adverse reactions due to tattooing. Based on the numbers of patients treated per annum, the incidence is estimated as 0.02%. Two patients, i.e. no. 4 and no. 7, had been published in case reports before.\[[@ref5][@ref6]\]

Local persistent inflammatory reaction {#sec1-4}
======================================

A 27-year-old, otherwise healthy female, presented with a circumscribed inflammatory lichenoid skin reaction in an older tattoo on her foot that developed about 3 weeks after completion with red ink. The reaction was limited to those areas tattooed red but persistent \[Figure [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\].

![Persistent lichenoid reaction to red ink. (a) Overview, (b) detail](IJD-57-439-g001){#F1}

Patch testing was not possible as the ink could not be identified. Based on clinical findings, the reaction was classified as persistent inflammatory foreign body reaction, although an allergic reaction to red ink components was suspected. Topical corticosteroids were prescribed.

Granulomas followed by acute facial edema {#sec1-5}
=========================================

A 45-year-old female presented with pruritic nules in a pre-existent black permanent tattoo that developed within 2 weeks after color-correction using a red ink \[[Figure 2a](#F2){ref-type="fig"}\]. She was treated with topical corticosteroids but stopped regular use after partial remission. Within another week, she presented with an acute facial edema \[[Figure 2b](#F2){ref-type="fig"}\]. Systemic corticosteroids were prescribed and remission was seen the next week.

![(a) Granulomatous reaction, followed by (b) delayed facial edema](IJD-57-439-g002){#F2}

Granulomas with persistent edema and scarring alopecia {#sec1-6}
======================================================

A 62-year-old, insulin-dependent diabetic female developed granulomas and glabellar edema with delayed scarring alopecia of the eyebrow 3 years after tattooing for eyebrow permanent make-up \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Histopathological examination of a deep skin biopsy revealed epithelioid granulomas of the whole dermis and giant cells of both the Langhans and foreign body-type accompanied by perivascular and interstitial lympho-histiocytic inflammatory infiltrates. A polymerase chain reaction (PCR) for atypical mycobacteria was negative. Acid fast bacteria were not found. Laboratory investigations showed an increased concentration of angiotensin-converting enzyme of 124.0 U/L (normal range: 8--53). T-SPOT tuberculosis test was negative. Thoracic X-ray was unremarkable.

![(a) Granulomatous reaction, followed by (b) scarring alopecia](IJD-57-439-g003){#F3}

The diagnosis of sarcoidal reaction after permanent tattooing was made. Topical betamethasone cream was prescribed with delayed response.

Persistent inflammatory granulomatous reaction with erythema nodosum {#sec1-7}
====================================================================

A 17-year-old healthy female presented with a severe partly bullous inflammatory reaction with marked circumscribed edema, shivering, nausea and vomiting a couple of days after tattooing with a red ink \[[Figure 4a](#F4){ref-type="fig"}\]. She had had a black tattoo for months without any adverse events.

![(a) Intense inflammatory reaction to red ink, followed by (b) erythema nodosum](IJD-57-439-g004){#F4}

Patch test with German standard series, textile dyes, leather, dental materials and topical compounds were all negative. A diagnostic biopsy demonstrated a dermal granulomatous reaction with some foreign body-type giant cells and macrophages accompanied by a dense lymphohistocytic inflammatory infiltrate.

We prescribed topical corticosteroids and topical calcineurin inhibitor tacrolimus 0.1% ointment with delayed response.

Two months later, she developed general malaise with painful nodules on the pretibial lower legs with raised temperature (between 38 and 39°C) \[[Figure 4b](#F4){ref-type="fig"}\]. Laboratory investigations demonstrated elevated C-reactive protein of 27.5 mg/L (normal range \<5), and the blood sedimentation rate was 58 in the first hour. Thoracic X-ray was unremarkable.

We made the diagnosis of erythema nodosum and prescribed 40 mg methyl prednisolone/day. After general health improvement, we tapered down the dose. She recovered within 3 weeks.

Severe acute absceding infection {#sec1-8}
================================

A 31-year-old male presented with a painful abscess formation on the right shoulder. He felt general malaise and pain. The oozing lesion was situated within the incomplete tattoo \[[Figure 5a](#F5){ref-type="fig"}\].

![Abscess formation, methicillin-resistant *Staphylococcus aureus* positive. (a) Initial presentation, (b) after abscess surgey, (c) after systemic antibiosis and negative pressure wound therapy](IJD-57-439-g005){#F5}

A swap was taken from it for bacterial culture, which demonstrated methicillin-resistant *Staphylococcus aureus* (MRSA). We treated him with a combination of systemic antibiosis and surgery \[[Figure 5b](#F5){ref-type="fig"}\]. The large resulting defect after de-roofing the abscess was further treated by vacuum-assisted closure, resulting in decrease of wound depth and area \[[Figure 5c](#F5){ref-type="fig"}\].

Severe chronic infection {#sec1-9}
========================

A 46-year-old female presented with several nodules on the left side of the forehead and temple. She reported that these nodules had developed about 8 weeks after she visited a parlour saloon in South Asia for brow permanent make-up. The nodules were arranged in a sporotrichoid pattern \[[Figure 6a](#F6){ref-type="fig"}\]. Pre-treatment with topical and systemic antibiosis and topical corticosteroids had failed.

![Sporotrichoid atypical mycobacteriosis. (a) Before triple therapy and (b) at the end of triple therapy](IJD-57-439-g006){#F6}

Microbial swaps for bacterial cultures remained negative. A deep biopsy was performed for microbiology and histopathology. Histopathology disclosed a chronic dermal and subdermal granulomatous reaction with giant cells of Touton type and numerous foam cells. Epithelioid histiocytes were arranged around a leukocyte-rich abscess. Acid-fast bacteria were not found. PCR identified *Mycobacterium haemophilum*. Cultures for tuberculosis were all negative.

The diagnosis of atypical mycobacteriosis was confirmed and a triple antibiosis (rifampicin, clarithromycine and ciprofloxacin) was initiated. After 3 months, we switched to rifampicin monotherapy for another 3 months, and gained a complete remission \[[Figure 6b](#F6){ref-type="fig"}\].

Cutaneous ulceration after tattoo {#sec1-10}
=================================

A 33-year-old male presented with a superficial ulceration about 4 weeks after a red tattoo on his forearm \[[Figure 7](#F7){ref-type="fig"}\]. Microbial swabs remained negative. His medical history was uneventful. He was of good general health, and no reason for this uncommon reaction could be identified. We suggested a local allergic reaction with transdermal elimination of the pigment. He refused a biopsy.

![Large ulceration in a tattoo](IJD-57-439-g007){#F7}

Discussion {#sec1-11}
==========

Tattooing has become a common procedure in the Western World, no longer restricted to outlaws, prisoners, sailors or gang members. It is part of a culture using body modifying techniques. Although tattoos are more frequent among youngsters and young adults, there seems to be no age-limit. Both tattooing and removal of tattoos has become a business, with the latter less successful but more expensive than the former.\[[@ref7]\]

With the growing interest in tattoos, there is also a need of awareness for unwanted adverse effects. Concerns are growing by official bodies and dermatologists.\[[@ref8][@ref9]\] Foreign body reactions, mostly of the granulomatous type or pseudolymphomatous type, are seen commonly. Most of them resolve either spontaneously or after treatment with topical corticosteroids.\[[@ref10][@ref11]\] Sometimes, they can cause more severe problems like uveitis, disseminated granulomatous reactions or perforating granulomatous reaction.\[[@ref12]--[@ref14]\] We observed long-term problems with edema formation or erythema nodosum development.\[[@ref5]\] Laser treatment in such cases may increase the risk of further adverse effects.\[[@ref15]\]

Although the risk of infection is known for a long time, new germs possess new risks. Ink and other tattoo equipment are related possible infections.\[[@ref16]\] Community-acquired, lifestock-associated and healthcare-associated MRSA infection have become a reality. In Germany, about 20% of *Staphylococcus aureus* cultures are MRSA positive. The incidence in 2011 has been calculated as high as 5 per 100,000 inhabitants.\[[@ref17]\] We described an MRSA-- abscess after tattooing. Unsterile equipment and ineffective measures for infection control have been identified as major causes.\[[@ref18]\] Tattoo-acquired MRSA has been identified as a cause of xanthogranulomatous pyelonephritis in a 16 year-old boy.\[[@ref19]\]

For a long time, atypical mycobacterial infections were seen only in high-risk populations such as patients after organ transplantation, immunodeficient patients or diabetic patients, etc.\[[@ref20]\] In the last decade, the number of immunocompetent patients affected by atypical mycobacterial disease is growing.\[[@ref21]\] This has also led to growing numbers of tattoo-induced infections, with ink as the major source of infection.\[[@ref22]--[@ref27]\]

Ulcers are uncommon adverse effects of tattooing. Two cases have been observed in patients with leukemia.\[[@ref28][@ref29]\] We were unable to identify a definite cause in our case, but suppose that an allergic reaction to the red ink might have been responsible.

The series of patients demonstrates that severe adverse reactions can be seen after tattooing, and physicians should be aware of this. Furthermore, there is a need of regulations for inks and other equipment and for parlour or tattoo saloons for consumer safety.\[[@ref7]\]

**What is new?**

Tattooing has become a risk factor for severe adverse reactions related to inks, procedures and settings. Both infectious and non-infectious adverse reactions have been observed among otherwise healthy people with significant morbidity.
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